APPENDIX Il BIOPHARMACEUTICS SUMMARY

TABLE 3.: Concentration Monitoring during Topical Studies

Study Number Study Design | Route Dose | Dose Strength | Lot Plant’/ Subject IND # Applicant Conclusions
Form (% wiw) Manufacture Number Submission
ON—Q cmnm
L1057-94-01T Muitiple-dose | Topical | Gel QD, BID, 0.01 9402-001 | 2/15/94 No quantifiable
Safety, TID, QID systemic exposure to
Tolerance, 0.05 9408-001 | 8/16/94 9-cis-refinoic acid
Efficacy and 9402-002 | 2117194 (LLQ:  ng/mL)in
PKin 154 samples,
patients with 0.1 9402-003 | 2/22/94
culaneous 9408-004 | 8/18/94
KS
L1057-94-02T Muitiple-dose | Topical | Gel QD, BID; 0.01 9407-001 . | 8111792 No quantifiable
Safety, TID, QID ] systemic exposure to
Tolerance, J 0.05 9408-001 | 8/16/04 9-cis-retinoic acid
Efficacy and (LtLa: ng/mL) in
PKin 0.1 9402-003 | 2722194 127 samples.
patients with 9408-004 | 8/18/94
cutaneous
KS
£1057-94-03T Muitiple-dose | Topical | Gel QD, BID, 0.01 9402-001 | 2/15/94 No quantifiable
. Safety, TID, QID 9407-001 | 8/11/94 systemic exposure to
Tolerance, 9-cis-retinoic acid
Efficacy and 0.05 9402-002 | 2/17/94 {LLQ: ng/mL)in
PKin 9410-002 | 10/10/94 91 samples.
patients with | i
CTCL , 01 9402-003 | 2/22/94
: 9408-004 | 8/18/94
° Plant= 3
LLQ = Lower Limit of quantitation. .
Subject Number Is number of subjects providing pharmacokinefic samples.
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TABLE 3.: Concentration Monitoring during Topical Studies {cont.)
Study Number | Study Design | Route | Dose | Dose Strength Lot Plant’/ Subject IND # Applicant Conclusions
Form (% wiw) Manufacture | Number | Submission
Date Date

L1057-94-04T [ Multiple-dose | Topical | Gel QD,BID, [ 001 | 9407-001 8/11/94 BE 2 No quantifiable
Safety, TID, QID systemic exposure to
Tolerance, 0.05 | 9408-001 8/18/94 9-cis-refinoic acid
Efficacy  and (LLQ: ng/ml) in
PK In patients 0.1 9408-004 8/18/94 28 samples.
with cutaneous
KS

L1057-84-05T | Multiple-dose | Topical | Gel QD, BID, 0.01 | 9407-001 811194 | @ No quantifiable
Safety, TID, QID systemic exposure 1o
Tolerance, 0.05 9408-001 8/16/94 9-c/s-retinoic acid
Efficacy  and {LLQ: ng/mL) in
PK in patients 01 9408-004 8/18/94 16 samples.
with CTCL : R

L1057-94-07T [ Multiple-dose | Topical | Gei QD, BID, 0.01 | 9407-001 81194 | B No quantifiable
Safety, TID, QID systemic - exposure fo
Tolerance, 0.05 9408-001 8/16/94 B-cis-retinoic acid
Efficacy and (LtLQ:  ng/mL) In
PK in patients 0.1 9408-004 8/18/94 8 samples.
with cutaneous
KS

* Plant = :
LLQ = Limit of quantitation.

Subject Number is number of subjects providing pharmacokinetic samples.

5_
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TABLE 3: Concentration Monitoring during Topical Studies {cont)
Study Number Study Design | Route | Dose | Dose Strength Lot Plant"/ Subject IND # Applicant
Form (% wiw) Manufacture | Number | Submission Conclusions
Date Date
L10577-21 [Mulliple-dose | Topical | Gel | QD BID. | 007 9407-001 811194 | 2w No quantifiable
Safety, TID, QID Systemic exposure to
Tolerance, 0.05 9408-001 8/16/94 9-cis-retinoic acid
Efficacy and (LLQ ng/mL)  in
PK in patients 0.1 9408-004 8/18/94 168 samples.
with 9411-005 12/5/94
cutaneous KS
L1057T-22 ['Multiple-dose | Topical | Gel QD,BID, | 001 | 9407-001 81194 | Wi 26 of 153 samples
Safety, TID, QID {17%) contain
Tolerance, 0.05 9408-001 8/16/94 ng/mL
Efficacy and 9-cis-retinoic acid:
PK in patients 01 9408-004 8/18/94 remaining  samples
with ! 9411-005 12/5/194 ng/mL. No
cutaneous KS apparent  correlation
between 9-cis-retinoic
acid quantitation and
topical gel
: application.
* Plant=
LLQ = Limit of quantitation.

Subject Number Is number of subjects providing pharmacokinetic samples.
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TABLE 4.: Oral Studies with PANRETIN™ Capsules
Study Study Route Dose Strength Lot Plant’/ Dose Subject IND # Applicant
Number Design Form Manufacture Number | Submission Conclusions
Date Date
L1057-93-01 | Multiple- Oral | Soft 10mg | 9312-001 12/7/93 5 mg/m2 QD After single doses,
dose Gelatin 9405-001 5/17/94 15 mg/m2 QD Cmax and AUC
Safety, Capsule 2 increase
Tolerance, 25mg | 9312-002 12/7/93 30 mg/m< QD approximately
Efficacy 9405-002 5/17/94 50 mg/m2 QD aomm.vavoao:m__*
and PK in 83 mg/m2 QD After repeat
patients 140 mg/m2 QD dosing,  evidence
with 180 mg m2 Qb for induction of oral
advanced mg/m clearance at doses
cancer 230 mg/m2 QD mg/m?2 (total
70 mg/m2 BID daily dose). Ty
. values’  were
approximately
hours and
independent of
dose - schedule.
Little or no
accumulation
observed.
* Plant =
Subject Number is number of subjects providing pharmacokinetic profiles. - One patient in the 5 mg/m? dose group was sampled, but did nol contribute evaluable
profiles. o
/
' v
v,
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TABLE 4: Oral Studies with PANRETIN™ Capsules {cont.)

Study Study Route Dose | Strength Lot Plant”/ Dose Subject IND # Applicant
Number Design . Form Manufacture Number | Submission Conclusions ;
Date Date h
L1057-93-02 | Multiple- Oral | Soft 10mg 9312-001 12/7/93 5 mg/m2 QD After single doses,
dose Gelatin 15 mg/m2 QD Cmax and AUC .
Safety, Capsule | 25mg | 9312-002 1217193 2 increase g
Tolerance, 9405-002 5/17/94 30 mg/m< QD approximately L
Efficacy . 50 mg/m2 QD dose- !
and PK in ‘ 83 mg/m2 QD proportionally. w
patients : 140 mg/m2 QD After repeat .
with 50 2 BID dosing, evidence !
advanced mg/m - for induction of g
cancer 60 mg/m2 BID oral clearance at .
70 mg/m?2 BID doses  mg/m? ,
_ (total daily dose). .
Ty, values were
approximately
hours and
independent of
dose schedule.
Little or no
accumulation
observed.
* Plant
Subject Number Is number of uca*wnu providing pharmacokinetic profiles. One patient in the 5 mg/m? dose group was sampled, but did not contribute evaluable
profiles. .
v
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TABLE 4: Oral Studies with PANRETIN™ Capsules (cont.)

Study
Number

Study
Design

Route

Dose
Form

Strengt Lot

h

Plant*/
Manufacture
Date

Dose

Subject
Number

Submission

IND #

Date

Applicant
Conclusions

AGN
192013/
ALRT1057-
001

Multiple-
dose

Safety,
Tolerance,
Efficacy and
PK In
patients with
severe
plaque
psoriasis.

Oral

Soft
Gelatin
Capsule

10mg | 9412003

25mg | 9412-004

12/9/94

12/9/94

0.15 mg/kg QD
0.30 mg/kg QD
0.60 mg/kg QD
0.90 mg/kg QD
1.2 mg/kg QD
1.5 mg/kg QD

Pre-therapy
9-cis-retinoic  acid
concentrations

ng/mL were
observed in 29% of
patients. Following
single doses,
2-hour  postdose
9-cis-retinoic  acid
concentrations
increase with
increasing dose.
Following  repeat
dosing  of doses

mg/kg/day,
2-hour  postdose
9-cis-retinoic  acid
concentrations
appeared less than
respective Day 1
values. 4-ox0-
9-cis-Retinoic  acid
concentrations
were approximately
one-half those of
parent.

* Plant=.

** Original submission date,
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APPENDIX lll IN VOVO STUDY DATA SUMMARY

TABLE 5. In Vivo Data m::_:_uaﬁ Concentration Monitoring during Studies with PANRETIN™ Gel

Observed
Study Number Route Dose Form Dose Pts Obs Analyte Concenlration
Range (ng/mL)
L1057-94-01T Topical Gel 0.01%, 0.05%, 0.1% 20 9-cis-retinoic acid
(w/w) gel applied QD, BID, TID, QID ATRA
L1057-94-027 Topical " Gel 0.01%, 0.05%, 0.1% 15 9-cis-retinoic acid
| (whw) gel applied QD, BID, TID, QID ATRA
1.1057-94-03T Topical Gel 0.01%, 0.05%, 0.1% 6 9-cis-retinoic acid
(wiw) gel applied QD, BID, TID, QID ATRA
L1057-94-04T Topical Gel 0.01%, 0.05%, 0.1% 5 8-cis-retinoic acid
(whw) gel applied QD, BID, TID, QID ATRA e
L1057-84-05T Topical Gel 0.01%, 0.05%, 0.1% 1 9-cis-retinoic acid
(wiw) gel applied QD, BID, TID, QID ATRA
L1057-94-07T Topical Gel 0.01%, 0.05%, 0.1% 2 9-cis-refinoic acid
(whw) gel applied QD, BID, TID, QID 4-oxo-
9-cis-retinoic acid
L1057T-21 Topical Gel 0.01%, 0.05%, 0.1% 30 9-cis-retinoic acid
(wiw) gel applied QD, BID, TID, QID ATRA
L1057T-22 Topical Gel 0.01%, 0.05%, 0.1% 22 9-cis-retinoic acid
{ (wiw) gel applied QD, BID, TID, QiD 4-oxo-
9-cis-retinoic acid

Pts = Number of patients contributing phamacokinetic samples.
Obs = Number individual plasma samples analyzed.
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TABLE 8. In Vivo Data Summary: Pharmacokinetic Evaluations during Oral Studies with PANRETIN™ Capsules .

Study Route Dose Dose Day | Pts | Obs | Cmax tmax >c08.8v ty, J
Number | Form _(ng/mL) (hr) (ng-hrimL) (h) :
L1057-93-01 | Oral | Sof 5 mg/m?2 1 [ 3 ND ND [ ND ND .
Gelatin 15 mg/m2 1 3 771+473 16105 | 185+ 117 12101 !
Capsule 30 mg/m? 1 5 1380+973 16105 | 308+ 120 14102 i
50 mg/m2 1] 1 281.3 20 785 14 ’
70 mgim? 1 4 258611181 [12+05 {831+ 658 12403 “
83 mg/m2 1 3 19811725 123115 |601+ 148 12+01 .
5 140 mg/m2 1 7 340.21+2307 123108 | 1146 + 92 (4340392 ! 4
180 mg/m2 1 8 528.51346.5 | 2.0+00 | 1613 ¢ 738 14103 )
230 mg/m2 1 8 7586813620 | 20+0.1 | 2445+ 1400 |1.2+04 g
5 BQ\BN Qo >1 3 252 15 66 1.3b . ;
' 15 mg/m2 QD >1 3 4381102 23109 {127+34 10104 N "
30 mg/m2 QD >1 5 969+487 18+10 | 224168 11403
50 mg/m2 QD >1 11 169.3 1.0 347 11 _
83 mg/m2 QD >1 3 17461988 |29+20 | 513+ 201 114029
140 mg/m2 QD >4 7 114311193 (26111 | 4131408 1.3405C
180 mg/m2 QD >1 3 14391590 (24113 4771278 17102
230mgim2qp | >1 | 4 201.3+785 (15105 [619+267 |13405
70mg/m2BID | >1 1 175.7 20 404 09 .
l
A N=8
bNay, g
C N=11,
Pts = Number of patients having pharmacokinetic samples drawn.
Obs = Number of observations contributing to parameter values.
ND = No data available.
SD = Not determined if number of observations <3,
o v
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TABLE 6. In Vivo Data Summary: Pharmacokinetic Evaluations during Oral Studies with PANRETIN™ Capsules (cont )

Study Route Dose Dose Day | Pts | Obs Cmax tmax AUC(0) Ty, :
Number ‘ Form (ng/mL) - (hr) (ng-hr/imL) thr) .
L1057-93-02 | Oral | Soft 5 mg/m2 1 3 320 25 73 0.9 ;
Gelalin 15 BQ\EN 1 3 484 1.0 145 17 .
Capsule 30 mg/m2 1 3 619+110 24116 |218+ 36 182 .
50 mg/m2 1 9 171.0+ 925 32120 | 4561155 1.3+01 .
60 mg/m2 1 4 19124998 121402 560 +269 11101 !
70 mg/m2 1 5 298941505 [1.9+04 |704 4245 12102 ;
83 mg/m2 1 8 282111691 (25315 [7441+383 |13 +04 i
’ 140 mg/m?2 1 6 497.5+1420 (24108 | 1744 +480 (15103 1
5 mg/m2 QD >1 2 4586 1.5 77 08
15 mg/m2 QD >1 3 582+118 15408 |126+39 11102 .
_ 30 mg/m2 QD >1 | 3 ND ND ND ND P ,
50 Bu::u Qb >1 3 1942+1085 |17+08 463 + 188 12101
83 mg/m2 QD >1 8 185541251 | 20+00 | 502 +255 12103
140 mg/m2 QD >1 3 184511814 (27412 |s547 1429 12104
somgm2eip | >1 | 6 327£191 121416 |110+t41  |18105
60 3@:.:& BID >1 2 125.2 30 302 11
70 Bmman BID >1 3 8791824 18106 | 177 +120 11101
@ Number of observations = 2.
Pts = Number of patien 8 having pharmacokinetic samples drawn. S
Obs = Number of obserVations contributing to parameter values.
ND = No data avallable. .
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TABLE 7. In Vivo Data Summary: Concentration Monitoring during Oral Studies with PANRETIN™ Capsules

2-Hour Postdose 2-Hour Postdose .
Study Number Route Dose Dose [ Day| N 9-cis-Retinoic Acid 4-ox0-9-cis-Retinoic Acid L
Form Concentration Concentration .
(ng/mL) (ng/mL) :
AGN 192013/ Oral Soft 0.15mgkgQD | 0 5 -
ALRT1057-001 Gelatin 0.30mgigQD| o 5 “
Capsules | 0.60 mg/kgQD | 0 9 i,
090mg/kgQD | 0 8 '
1.2 mg/kg QD 0 9 "
5 1.5 mg/kg QD 0 8 P
I
0.15mg/kgQD | 28 3 ;
0.30mg/kgQD | 28 4
060mg/kgQD | 28 5
090mgg QD | 28 7
' 12mgikgaD | 28 | ¢
1.5 mg/kg QD 28 7
0.15mg/kgQD | 56 4 .
0.30mg/kgQD | 56 3
060mg/kgQD | 56 6
090 mg/kgQD | 56 8
1.2 mg/kg QD 56 6
1.5 mg/kg QD 56 7
Study Day 0 = First day of dosing. '
I
v
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TALBE 8. In Vivo Data Summary: Oral Studies with 9-cis-Retinoic Acid

Study Route | Dose Dose Day [ N Analyted Cmax tmax >c08.8v Ty,
Number . Form : (ng/mL) (hr) (ng-hr/mL) (hr) .
Non-Ligand | Oral” | Son 5mg 1 {6 | 9cRA 247 32 492 - .
Sponsored Gelatin 4-0x09cRA - - - - vt
Study 1 Capsule ATRA - - - - e
4-ox0 -ATRA - - - - Vo
13-cisRA - - - - P
15mg 1 |6 |9cRA 56.6 30 161.5 = .
4-0x08cRA 240 46 585 - B
5 ATRA 30 53 - -
4-ox0 -ATRA 184 5.7 - - ;
13-cisRA - - - - .
40 mg 1 6 | 9cRA 146.2 4.0 3742 1.9
4-0x09cRA 60.4 38 1543 -
. ATRA 8.3 34 - -
' 4-ox0 -ATRA - - -~ -
13-cisRA 265 34 - -
80 mg 1 6 { 9cRA 355.7 30 1076.1 19
4-0x09cRA 240.0 28 755.2 -
ATRA 11.8 25 258 -
4-ox0 -ATRA 10.4 3.2 - -
13-cisRA 286 28 15.7 - ’
150 mg 1 6 | 9cRA 587.2 30 1671.7 16 ]
4-0x09cRA 4846 37 15991 -
ATRA 239 32 54.7 -
I 4-ox0 -ATRA 19.4 36 65.3 -
< 13-cisRA 40.0 35 30.5 -

@ 9cRA = 9-cis-retinoic acid; 4-ox09cRA= 4-ox0-9-cis-retinoic acid; ATRA= all-trans-retinoic acid; 4-oxo -ATRA= 4-oxo-all-
trans-retinoic acid; 13-cisRA= 13-cis-retinoic acid.

- = Not reported or not determined. .

Non-Ligand Sponsored Study 1: Weber C. and Dumont E. J Clin Pharmacol 37:566-574, 1997.

AUC values for metabolites are AUC from Time zero to time of last detectable concentration, ty; values for metabolites not

determined.
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TALBE 8. In Vivo Data Summary: Oral Studies with 9-cis-Retinoic Acid (cont)

Study Route  Dose Dose Day N  Cmax tmax  AUC(0) Ty :
Number ;.. Form (ng/ml) () (nghoml)  (hr) .
Non-Ligand Oral Somt 10 mg/m2 BID 1 3 60.4 6.1 165.1 - -
Sponsored Gelatin 22 2 285 36 835 - .
Study 2 Capsule :
15 mg/m2 BID 1 3 595 1.1 128.4 - i
22 3 548 31 1332 - !
; 25mgm2BD 1 3 1611 21 4155 -
. 2 3 334 11 81.9 - :
B8mgm2BD 1 4 2478 27 7337 - .
2 3 607 40 2075 = ;
. 505mgm2BD 1 6 283 20 8826 o :
22 - h g = ..
759mg/m2BID 1 3 4094 40 14838 -
22 = - .. -
--'= Not reported or not determined. : .
{max values are medians. :

Non-Ligand Sponsored Study 2: Kurie, JM., Lee, J.S., Griffin, T, Lippman, SM., Drum, P, .:.oam,u. M.P., Weber, C.,
Bader, M., Massimini, G. Hong, W.K. Clin Cancer Res 2, 287-293, 1996.

!
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APPENDIX IV IN VIVO ANALYTICAL METHODS SUMMARY

Clinical Type of
Study Biological Lower Limit of Standard Curve Analytical Report
Supported Fluid Method Analyte Quantitation Range Reference

L1057-94-01T Plasma 9-cis-relinoic acid ng/mi. ng/mL RR 845-94-012
ATRA ng/mL ng/mL

L1057-94-02T Plasma 9-cis-retinoic acid ng/mL ng/mL RR 845-94.012
ATRA ng/mL ng/mL.

L1057-94-03T Plasma 9-cis-retinoic acid ng/mL ng/mL RR 845-94-012
ATRA ng/mL ng/mL

L1057-94-04T Plasma 9-cis-retinoic acid ng/mL ng/mL RR 845-94-012
ATRA ng/mL ng/mL

L1057-94-05T Plasma 8-cis-retinoic-acid ng/mL ng/mL RR 845-94-012
ATRA ng/mL ng/ml

L1057-94-07T Plasma 9-cis-retinoic acid ng/ml. ng/mL RR 845-94.012
! 4-oxo-9-cis-retinoic acid ngmt | ng/mL

L1057T-21 Plasma 9-cis-retinoic acid ng/mL ng/mL RR 845-94-012
ATRA ng/mL | ng/mL

L10577-22 Plasma 9-cis-retinoic acid » ng/ml ng/mL RR 845-97-015
. 4-ox0-9-cis-retinoic acid ng/mL -ng/mL

L1057-93-01 Plasma 9-cis-retinoic acid ng/mL ng/mL. RR 845-94-012
ATRA ng/mL ‘ng/mL.

L1057-83-02 Plasma 9-cis-retinoic acid ng/mL ng/mL RR 845-94-012
ATRA ng/mL ng/ml.

AGN 19201/ Plasma 9-cis-retinoic acid ing/mL ng/ml RR 845-97-014
ALRT1057-001 4-0x0-9-cis-retinoic acld 1g/mL _ng/mL

ATRA = All-trans-retinoic acid. |
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APPENDIX V. FORMUATIONS USED IN CLINICAL TRIALS

Only the 0.1% gel was designated for use in Phase 3 clinical studies, L1057T-31, ALRT1057- 503/504. The formulation was as follows:

Component Percentage (w/w)

‘Dehydrated Alcohol, USP
Polyethylene Giycol 400, NF
“Hydroxypropyicellulose. NF

/ Butylated Hydroxytoluene, NF
LGD1057 -

s * 5% overage of labeled LGD1057 amount retained until experience with manufacture at a large mmm_m was obtained.

PANRETIN™ Gel Phase 1-2 Formulations

Ingredients [%w/w] 0.01% Gel 0.05% Gel 0.1% Gel
u Dehydrated Alcohol, USP
'Polyethylene Glycol 400, USP
w droxypropyicellulose, NF

. —
e s emm—

“Butylated Hydroxytoluene, NF

L[]
I

LGD10571

. i ,
1 Initially, a 5% overage of the labeled amount of LGD1057 was used until it could be demonstrated that the drug product could be consistently

manufactured fo fabel claim -

0.01% Gel used in Phase 1-2 Studies 11057-94-01T, L1057-94-02T, L1057-94-03T, L1057-94-04T, L1057-94-05T, L1057-94-07T, L1057T-21, L10577-
22, L1057T-24, L1057T-25, and L10577-30.

0.05% Gel used in Phase 1-2 Studies L1 057-9-01T, L1057-94-02T, L1057-94-03T, L1057-94-04T, L1057-94-05T, L1057-94-07T, L1057T-21  L10577-22,
L1057T-24, L10577-25, and L1 057T7-30.

0.1% Gel used in Phase 1-2 Studies L1057-94-01T, L1057-94-02T, L1 057-94-03T, L1057-94-04T, L1057-94-05T, L1057-94-07T, L1057T-21, L1057T-22,
L1057T-24, L1057T-25, and L10577- .
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